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The Dirac Equation in Hamiltonian and Lagrangian form for an electron of mass m is written as:

To satisfy Lorenz invariance, the wave functions and operators are four dimensional.
That is, in general:
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The first step is to note mass term in the Lagrangian. For a massless particle, the
Lagrangian can be written as:

ψγψ µµ∂= iL

Because the neutrino has mass, we must now include the mass term in the Lagrangian
That describes the electro-weak interaction. We must also account for the fact that nature
Provides us with a left handed Dirac neutrino and a right handed Dirac anti-neutrino. This
Really needs a discussion of parity conservation and the V-A theory, but we’ll just assume
All of that for this discussion. The Lagrangian mass terms for the Dirac neutrino then
take the form:
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